Protein aggregation might not be related to protein misfolding*
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Abstract: Ideas and methods of statistical physics have been shown to be useful for
understanding some interesting problems in physical systems [1]. After the development of
molecular biology, it is of interest to know whether one can use ideas and methods of
statistical physics to understand some interesting biological problems from the molecular
level. In this talk, I will address the problem of protein aggregation, which is related to many
human diseases. Simple models have been found to be useful for understanding the behavior
of protein aggregation [2,3,4]. It has been proposed that protein aggregation is due to protein
misfolding [5]. However, Figures 1(a) and 2(a) of [3] show that peptide chains aggregate with
the conformation of the first excited state of the one chain system rather than the ground state
conformation, and Fig. 2(a) is a stable conformation. Figures 2, Fig. 4, Tablel, and Table 2 of
[4] show that most stable conformation of one chain system is different from the most stable
conformation of two-chains system. In such cases, protein aggregation is not due to protein
mis-folding [6]. It is of interest to study or review similar problems in other systems.
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